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SPECIFICATION 

1 . Title of the Invention 

CRT display device 

2. Scope of Patent Claims 

1. A CRT display device that allows 
switching the number of scan lines between 
400 lines and 200 lines, characterized in that 
it comprises a discrimination circuit 
comprising a count means that counts 
horizontal sync signals, a means that forms 
a control pulse based on the count output, 
and a means that resets said count means 
based on a vertical sync signal, wherein the 
400 line mode is switched to according to 
the presence or absence of a control pulse at 
the time of the reset. 

3. Detailed Description of the Invention 
<Field of Industrial Applic ation> 

The present invention relates to CRT 
display devices that are used for display in 
electronic equipment such as personal computers 
and which enable automatic switching of the 
number of scan lines between 400 lines and 200 
lines. 

<PRIOR ART> 



In recent years, in computers such as 
personal computers, graphics functionality has 
become increasingly advances in order to enable 
kanji display, and in many cases, output of 
320x200 dots and 640x200 dots or 640x400 
dots is produced. 

In cases where the CRT display device that 
supports this graphics display has 320x200 dots 
and 640x200 dots, the number of scan lines is no 
greater than the 230 scan lines of commonly 
sold television picture tubes, so there are few 
things to be improved for use as a CRT display 
device, and in home use in particular, the device 
often doubles as a television picture tube. 

On the other hand, in the case of CRT 
display devices that perform 640x400 dot 
display, due to greater number of scan lines, in 
principle it is necessary to reduce the vertical 
deflection frequency. In actuality, to prevent 
flicker of the Braun tube, the vertical deflection 
frequency cannot be reduced very much; for 
example, for 200 lines at 60 Hz, it can only be 
reduced to 50 to 55 Hz. Consequently, the 
horizontal deflection frequency needs to be 
increased, so 200 lines at 15.75 KHz would be 
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raised to about 22.73 KHz. The vertical and 
horizontal deflection frequencies thus become 
very different from those of a conventional 
television picture tube, and consequently the CRT 
display device is often used for a dedicated 
purpose. 

Therefore, 400 line picture tubes of this sort 
had low demand, particularly for home use, and 
have tended to be expensive. 
<PURPOSE> 

The present invention eliminates the 
aforementioned disadvantages and provides a CRT 
display device that is capable of freely switching 
the number of scan lines between 200 lines and 
400 lines and can be used also as a television 
picture tube. 
<EMBODIMENTS> 

An embodiment of the present invention 
will be described below according to the drawings. 
Figure 1 is a block diagram showing the basic 
configuration for switching the number of scan 
lines between 200 lines and 400 lines. The 
horizontal sync signal H and vertical sync signal V 
outputted from personal computer 1 are inputted 
into 400 line discrimination circuit 2, where the 
number of pulses of the horizontal sync signal is 
counted, and based on the timing with which the 
count is reset by the vertical sync signal, in the 
case of 400 lines, output signal C is outputted and 
a control voltage of prescribed level is outputted 
by direct current conversion circuit 3 comprising 
an integrating circuit. On this basis, deflection coil 
impedance switching circuit 4 is actuated by 
switching of a transformer tap, horizontal output 
line adjustment circuit 5 by switching of the 
resonance capacitance, horizontal position 
compensation circuit 6 by phase switching of an 
AFC pulse, vertical amplitude switching circuit 7 
by time constant switching, and vertical sync 
switching circuit 8 by switching of a sync volume 
constant, to thereby effect a switch from 200 line 
mode to 400 line mode. 

The aforementioned 400 line discrimination 
circuit of the present invention is explained in 
detail in Figure 2. 9 is an RGB three independent 
input type connector that receives image output 
from the personal computer; the horizontal sync 
signal is inputted through its No. (7) pin, and the 
vertical sync signal is inputted through the No. (8) 
pin. The vertical sync signal is inputted into the 



No. (1 ) pin of the second integrated circuit 10 having 
a NAND circuit formed therein, and is logically 
operated on together with the computer mode signal 
of pin No. (2) by NAND circuit a, with the output 
thereof being supplied through the No. (3) pin as the 
inversion of the vertical sync signal to the No. (11) 
pin of the first integrated circuit 1 1 . The first 
integrated circuit 1 1 is a counter circuit that applies 
the horizontal synch signals to the No. (10) pin and 
counts them as clock pulses, and treats the vertical 
sync signal of the No. (11) pin as the reset signal of 
this counter circuit. The control output of this 
counter circuit is outputted as Q9 and Q 8 from pins 
Nos. (12) and (13). These two control outputs are 
connected to pins Nos. (8) and (9) of the second 
integrated circuit 10; after undergoing logical and 
arithmetical operations in the NAND circuit b, the 
output is again applied through pin No. (8) to pin 
No. (12) and is inverted with the power supply line 
pin No. (13) by NAND circuit C, the output of 
which is outputted as control output C from the No. 
(11) pin through buffer circuit 12. 

To explain the operation of the above circuit 
according to the waveform of Figure 3, the number 
of pulses in the horizontal sync signal H is counted 
by the counter circuit in the first integrated circuit 
1 1, a control signal that is inverted every 128 counts 
is outputted from output Q 8 as illustrated, and a 
control signal that is inverted every 256 counts is 
similarly outputted from Q 9 . Concerning these two 
count outputs, since the reset pulse based on the 
vertical sync signal resets the counter every 16.5 ms 
in the case of 200 lines, the value of the output of 
NAND circuits B and C of the second integrated 
circuit 10, i.e. Q 8 xQ 9 , goes low, and control output C 
goes to no signal. On the other hand, in the case of 
400 lines, the reset pulse based on vertical sync 
resets the counter every 17.7304 ms, so the value of 
Q 8 xQ 9 goes high, and an output signal C is 
outputted in the form of an "H" signal from count 
384 until count 431. 

Therefore, in the case of 400 line mode, the 
reset timing of the counter circuit becomes slower 
and a control pulse is outputted from the control 
output C, this pulse goes through the integrating 
circuit and is converted to a direct current control 
voltage, and the sync circuit related mode is 
automatically switched to support 400 line mode. 
<Effect> 
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In the CRT display device of the present 
invention, as described above, horizontal sync 
signals are counted, and switching to 400 scan 
line mode is effected based on the presence or 
absence of a control signal when the count is 
reset by the vertical sync signal. Thus, switching 
control is performed automatically based on the 
video output from the personal computer, even 
without any changeover switch being present on 
the CRT display device, thus improving 
operability; furthermore, because the device can 
support both 200 scan line sand 400 scan lines, it 
can be also used as a television picture tube or 
the like. 

4. Brief Description of the Drawings 

Figure 1 is a block diagram illustrating the 
basic configuration of the CRT display device of 
the present invention; Figure 2 is a circuit 
diagram of said CRT display device; and Figure 
3 is a waveform diagram for said circuit 
diagram. 
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